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Abstract: Conventional concrete tends to present a problem with regard to adequate consolidation in thin 
sections or areas of congested reinforcement, which leads to a large volume of entrapped air voids and 
compromises the strength and durability of the concrete. Using self-compacting concrete (SCC) can 
eliminate the problem, since it was designed to consolidate under its own mass. Normal concrete was 
designed as IS method and self-compacting concrete was designed by a simple mix design proposed by 
Nan Su. SCC was developed in 1988’s by Prof. Hagime Okaura in Japan. SCC was one of the latest 
concrete in across the world. This project deals with the comparison of two different type of high strength 
concretes. An experimental and numerical study on mechanical properties, such as compressive strength, 
flexural strength and split tensile strength  of  self-compacting concrete (SCC) and the corresponding 
properties of normal compacting concrete (NC) were studied. The age at loading of the concretes varied 
between 7 and 28 days.  
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I. INTRODUCTION 
Concrete is easily the most fundamental element 
for all kinds of construction work. Regardless of 
what kind of building structure it's, the concrete 
used ought to be sturdy and well compacted. The 
primary causes of compacting any kind of concrete 
are: To make sure attaining maximum density by 
elimination of any entrapped air. To make sure that 
the concrete used is within full connection with 
both steel reinforcement and also the form work. 
Making certain the things mentioned above not just 
provide additional strength towards the structure 
but additionally good finish and search towards the 
final product. The compacting associated with a 
conventional concrete is completed through 
exterior pressure using mechanical device [1]. 
Concrete is really a composite construction 
material, made up of  cement (generally Portland 
cement) along with other cementations materials 
for example fly ash and slag cement, aggregate 
(generally a rough aggregate made from gravels or 
crushed rocks for example limestone, or granite, 
along with a fine aggregate for example sand), 
water, and chemical admixtures. Unlike the 
traditional concrete, self- compacting concrete does 
not require compacting using exterior pressure 
from mechanical equipment just like an immersion 
vibrator rather SCC was created such as method in 
which it will get compacted having its own weight 
and characteristics. Once applied, the self-
compacting property enables the concrete to 
completely reinforce round the steel structures and 
completely fill the area inside the framework. The 
self-compacting of concrete is achieved without 
losing any type of strength, stability, or alternation 
in qualities. Self-compacting concrete is a kind of 
concrete, which isn't an item of mixing substances 
getting different qualities but a mix of several 
mixes getting exactly the same flow characteristics. 
Manufacturing of the Self -Compacting Concrete 
requires three primary aspects to become full-filled. 
There's two known and primary means of making 
SCC. They are listed below: Powder method: 
Within this method superplasticisers are combined 
with cementations materials for example fly ash, 
slag, etc. to create a paste. The paste boosts the 
flow from the concrete and holds all of the 
constituents together. Admixture method: Within 
this method rather from the conventional 
superplasticisers, new kinds of superplasticisers 
referred to as polycarboxylate superplasticisers are 
utilized. This not just boosts the flow capacity from 
the concrete but additionally increases the viscosity 
and also the constituent's retention property. Use of 
Self-Compacting Cements has elevated 
tremendously previously couple of years. SCC not 
just ensures a structure with robust characteristics 
but will help with timely completing building 
structures. Self-compacting concrete composition: 
Self-compacting concrete is really a fluid mixture 
that is appropriate for putting in uncertain 
conditions as well as in structures with congested 
reinforcement without vibration [2]. In principle, a 
self-compacting or self-consolidating concrete 
should have: Fluidity, Homogeneous, and Flow 
easily through reinforcement. We've got the 
technology of  SCC is dependent on adding or 
partly replacing Portland cement with levels of fine 
material for example fly ash, blast furnace slag and 
silica fume without modifying water content when 
compared with conventional concrete. This method 
changes the rheological conduct from the concrete. 
Generally SCC should have proper flowability and 
viscosity, so the coarse aggregate can float within 
the mortar without segregating. To attain an 
account balance between flowability and stability, 
the information of particles finer compared to 150 
µm needs to be high, usually about 520 to 560 
kg/m3. SCC is extremely responsive to fluctuation 
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in water content: therefore, stabilizers or viscosity 
modifying agents for example polysaccharides are 
utilized. For that powder type, a higher proportion 
of fines make the necessary mortar volume, 
although within the stabilizer type, the fines content 
could be within the range admissible for that 
vibrated concrete. The viscosity needed to hinder 
segregation will be adjusted using a stabilizer. The 
mixture type is produced with the addition of a tiny 
bit of stabilizer towards the powder type to balance 
the moisture fluctuations within the manufacturing 
process. However, after completing proper 
proportioning, placing, curing, and consolidation, 
hardened concrete becomes strong, durable, and 
practically impermeable building material that 
needs no maintenance [3]. Objectives of Self-
Compacting Concrete: The SCC should satisfy the 
some functions in the plastic stage aren't the same 
as individuals on the traditional vibrated fresh 
concrete. Filling of formwork having a liquid 
suspension requires workability performance that is 
suggested to become referred to as follows: Filling 
Ability: SCC is filling of entire formwork and 
encapsulation of reinforcement along with other 
inserts with maintaining homogeneity both in 
vertical & horizontal directions are crucial. 
II. PROPOSED METHOD 
An experimental study is carried out to discover the 
7 and 4 weeks Compressive, split-tensile, Flexure 
test were conducted on self-compacting concrete. 
In concrete micro silica and additives are added. 
The result of inclusion of micro silica and additives 
on strength and workability of concrete within the 
conventional concrete are investigated. CEMENT: 
Ordinary Portland Cement of 53 Grade obtainable 
in local marketplace is utilized in the analysis. The 
cement used continues to be tested for a number of 
qualities according to IS: 4031 - 1988 and 
discovered to be conforming to numerous 
specifications according to IS: 12269 - 1987.  FINE 
AGGREGATE: The in your area available sand 
can be used as fine aggregate. It ought to be free of 
clay, silt, organic impurities, etc.; the sand is tested 
for a number of qualities for example specific 
gravity, bulk density, etc... COURSE 
AGGREGATE: Machine crushed angular granite 
metal of 20 mm size in the local source can be used 
as coarse aggregate. It ought to free of impurities 
for example dust, clay particles, organic matter etc. 
SUPER PLASTICIZER: High range water 
reducing admixture known as super plasticizers can 
be used for increasing the flow or workability for 
decreased water-cement ratio without sacrifice for 
compressive strength. These admixtures once they 
disperse in cement agglomerates considerably 
decrease a viscosity from the paste by developing a 
skinny film round the cement particles. In our work 
water-reducing admixture Glenium B233 
conforming to ASTM C494 Types F, EN934-2 
T3.1/3.2, IS 9103: 1999 can be used. GLENIUM 
B233 is definitely an admixture of the new 
generation according to modified polycarboxylic 
ether. The merchandise continues to be mainly 
produced for applications in high end concrete in 
which the greatest durability and gratifaction is 
needed. MICROSILICA: Micro silica is definitely 
an artificial pozzolanic admixture acquired from 
decrease in high wholesomeness quarto movement 
with coal within an electric furnace within the 
output of plastic or ferrosilicon alloy. Elkom Micro 
silica was utilized within this work. Micro silica is 
easily the most reactive of countless extra 
cementing materials for modifying the cement 
matrix to supply improved binders. Generally, all 
SCM’s possess a pozzolanic action-another 
hydration reaction or pozzolanicity, using the less 
strong calcium hydroxide that's created throughout 
the normal hydration from the cement. At low 
water/cement ratios so when combined with 
advanced super plasticizers, Micro silica 
demonstrates multiple effectiveness. The fine 
particle size and content of amorphous silica (by 
standard greater than 85%) helps make the micro 
silica highly reactive with any alkalis in solution 
within first couple of couple of days and days from 
the hydration process. This gives a homogeneous, 
fine grained; almost ceramic matrix associated with 
the low water cement ratio governs the 
characteristic cube strength of 100Mpa concrete 
[4]. WATER: Water employed for mixing and 
curing will be free and clean from injurious levels 
of oils, acidity, alkalis, salts, organic materials or 
any other substances they might be unhealthy to 
concrete portable water can be used for mixing in 
addition to curing of concrete as prescribed was: 
456 - 2000. Tests on SCC: Slump Flow & T50 test: 
Slump Flow is certainly probably the most 
generally used SCC tests in the moment. This test 
involves using the slump cone combined with 
conventional concretes as described in ASTM 
C143 (2002). The primary distinction between the 
Slump Flow make sure ASTM C143 would be that 
the Slump Flow test measures the “spread” or 
“flow” from the concrete sample when the cone is 
lifted as opposed to the traditional “slump” (stop by 
height) from the concrete sample. The T50 test is 
decided throughout the Slump Flow test it's just 
how long the concrete requires to flow to some 
diameter of fifty centimeters. Typically, Slump 
Flow values of roughly 24 to 30 inches are inside 
the acceptable range acceptable T50 occasions vary 
from two to five sec. L-box test: The L-box value is 
really a ratio from the amounts of concrete each 
and every finish from the box following the test is 
finished. The L-box includes a “chimney” section 
along with a “trough” section following the test is 
finished, the amount of concrete within the 
chimney is recorded as H1 the amount of concrete 
within the trough is recorded as H2. The L-box 
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value (also called the “L-box ratio”, “blocking 
value”, or “blocking ratio”) is just H2/H1. Typical 
acceptable values for that L-box value have been in 
the plethora of .8 to at least one... When the 
concrete was perfectly level following the test is 
finished, the L-box value could be comparable to 1. 
On the other hand, when the concrete was too stiff 
to circulate towards the finish from the trough the 
L-box value could be comparable to zero. V-funnel 
make sure V-funnel test at T5minutes: V-funnel 
test can be used to look for the filling ability 
(flowability) from the concrete having a maximum 
aggregate size 20mm. The funnel is stuffed with 
about 12 liters of concrete and also the time taken 
for this to circulate with the apparatus measured. 
Following this the funnel could be refilled concrete 
and left for five minutes to stay. When the concrete 
shows segregation then your flow time increases 
considerably. 
 
Fig.1.L-Box & V-funnel tests 
III. CASTING OF TEST 
Examples: The current experimental study includes 
casting and testing of examples for compressive 
strength, split - tensile and modulus of elasticity 
test. CFC examples are ready using concrete design 
mixes: - For M50 of proportions (1:1.37:2.52) with 
w/c = .40. A) MIXING: Pan - mixing is adopted 
through the experimental work. First the types of 
materials cement, fine aggregate, coarse aggregate 
considered precisely. Pan - mixer used includes a 
capacity of 1 cubic ft. The drum consists of steel 
plates with numerous blades place in inclined 
position within the drum. Because the drum rotates, 
the types of materials encounter potential to deal 
with rotation in the blades which disturbing effect 
works well for good mixing of ingredients. The 
blending is ongoing until there's a uniform 
distribution from the materials and also the mass 
uniform colored and consistency. 5% to 10% from 
the total volume of water needed for mixing, 
sufficient to wet the drum completely, will be 
introduced prior to the other ingredients to avoid 
any choking of cement around the blades or sides 
from the mixer. Minimum mixing time is 90 
seconds [5]. Whether mixing the 
plaster/concrete/mortar inside a site mixer, or by 
hand the wet mix just lengthy enough (around 5-8 
minutes) to obtain good dispersion. Exactly the 
same may be the situation with ready - mix 
concrete- mix concrete- mix the concrete so when 
the18 wheeler arrives to begin  and blend for 
roughly 3 minutes on high-speed or a few minutes 
on normal speed before flowing. After mixing, the 
new concrete is tested for workability using 
compaction factor apparatus. B) COMPACTION 
FACTOR TEST: It is among the most effective 
tests for calculating the workability of concrete. 
This test utilizes a principle of figuring out the 
quality of compaction achieved with a standard 
work load made by allowing the concrete to fall via 
a standard height. The quality of compaction 
known as the compacting factor is measured 
through the density ratio i.e., the number of the 
density really achieved within the test to density of 
same concrete fully compacted. C) SLUMP TEST: 
Slump test is easily the most generally used 
approach to calculating consistency of concrete 
which may be employed in both laboratory or at 
site of labor. It's not appropriate way of very wet or 
very dry concrete. It doesn't measure all factors 
adding to workability, neither is it always 
associated with the area ability from the concrete. 
However, it's used easily like a control make sure 
gives a sign from the uniformity of concrete from 
batch to batch. D) CASTING OF Examples: For 
casting the cubes, cylinder and beam examples a 
typical surefire metal moulds of size 150 x 150 x 
150mm cubes and 150mm diameter  300 mm 
height cylinder and beams of size 500mm lengthy 
and 100mm height are utilized. The moulds happen 
to be cleaned of airborne dust and applied with 
mineral oil on every side, prior to the concrete are 
put in to the mould. Completely mixed concrete is 
filled in to the mould in three layers of equal height 
adopted by vibration with needle vibrator. Excess 
concrete is taken away with trowel and top surface 
is completed to smooth level. E) COMPACTION 
OF CONCRETE: Compaction of concrete is the 
procedure adopted for expelling the entrapped air 
in the concrete. While placing and mixing of 
concrete, air will probably get entrapped within the 
concrete. If the air isn't removed fully, the concrete 
loses strength significantly. To have full 
compaction and maximum density with reasonable 
compacting efforts offered at site, it's important to 
utilize a mix with sufficient workability. In our 
analysis, the interior vibration (needle vibrator) can 
be used for compacting the concrete. Needle 
vibrator includes a steel tube that is placed in fresh 
concrete. Their own steel tube is linked to a motor 
unit via a flexible tube. How big poker is 40 mm 
diameter. The regularity of vibration is all about 
3000 revolutions per minute. F) CURING OF 
SPECIMEN: Curing is the procedure of stopping 
losing moisture in the concrete although 
maintaining an acceptable temperature regime. 
More elaborately, curing is understood to be the 
entire process of maintaining acceptable moisture 
content along with a favorable temperature in 
concrete throughout the period right after 
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placement, to ensure that hydration of cement may 
continue before the preferred qualities are designed 
to sufficient degree to satisfy the necessity at 
service. After casting, the molded examples are 
kept in the laboratory free of vibration, in moist air 
(at 90% relative humidity) and also at a 70 degrees 
for twenty-four hrs from the moment at inclusion of 
water towards the dry ingredients. Following this 
period, the examples are taken off the moulds, 
immediately submerged in clean freshwater tank. 
Water by which examples are submerged, are 
restored every 7 days and keep at temperature of 
27oC ± 2oC. The examples are cured for 7 and 4 
weeks in our work. 
 
Fig.2.Compression strength 
IV. CONCLUSION 
After committing various trail tests, we've finally 
achieved M50 grade self-compacting concrete for 
20mm size coarse aggregates that could satisfy all 
of the SCC characteristics for example flowability, 
passing ability and segregation resistance provided 
by European standards. Because there are no Indian 
standards, comparison couldn't be produced. In the 
observations it had been discovered that nearly 
2/3of the compressive strength is acquired in seven 
days curing which satisfies IS: 456-2000. It had 
been also observed that Split Tensile strength of 
SCC has achieved the allowable values for seven 
days and 4 weeks according to IS: 456-2000. It had 
been also observed that flexural strength of SCC 
has achieved the allowable values for seven days 
and 4 weeks according to IS: 456-2000. With the 
aid of workability and strength figures we've got 
M50 grade mix proportion for 20mm size coarse 
aggregate.  Finally we conclude that the 
effectiveness of Self-Compacting Concrete is 
greater compared to Conventional Concrete. 
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